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M.Sc. Computational Modeling and Simulation 


Welcome Introduction 


Prof. Dr. sc. techn. Ivo Sbalzarini - Program Coordinator 


Dresden, 08.10.2021 
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1) Welcome and opening remarks (Prof. Sbalzarini, Coordinator CMS) 
2) Short introduction to TU Dresden and the faculties involved (Prof. Sbalzarini) 
3) Presentation of the CMS Tracks (the 6 track coordinators) 


) 
) 
) 
4) Explanation of the personal mentoring system 
5) Explanation of the curricular module system 

6) Explanation of the fast-track to PhD option, presentation of the PhD programs 
7) Presentation of language course offerings (TUDIAS) 

8) Presentation of the Examination Office (Ms Liers) 

9) Presentation of the TUD Student Council (Mr Barkur) 

10) Presentation of the TUD point of contact for complaints (Ms Wieder) 


11) Presentation of the "Fachschaftsrat"/student representatives of our faculty (Mr Diehl) 
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Computational Modeling and Simulation 


Welcome and Opening Remarks 


Welcome! 
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Stunning Baroque old town 
Semper Opera 
Symphony Hall (great orchestra) 


European Center for Modern 
Arts Dresden Hellerau 


10 theaters 
50 museums 
botanical garden 


vibrant art 
and culture scene 


@ dozens of festivals 
throughout the year 


@ 19 Christmas markets 
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547000 inhabitants (metro |.1M) 


Lots of restaurants, bars, and 
clubs throughout town 


@ 200 bars and clubs in 
Neustadt alone 


14 student clubs 
Jazzclubs “Tonne’+"Blue Note” 


Film festival, Jazz festival, 
Blues festival 


@ open-air parties and festivals 
in summer 


e@ |.5h from Prague and Berlin 
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@ One of the greenest cities 
of Europe 
Elbe castles , Bn a 
Dresdner Heide ‘a Re 
National Park 
“Sachsische Schweiz’ 
Elbe river 


various small lakes 
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City of Science (since 2006) 


¢ 3 Max Planck Institutes, 1 Max Planck Center 
¢ 11 Fraunhofer Institutes and centers 

¢ 4 Leibniz Institutes 

¢ 2 Helmholtz Centers 


¢ TU Dresden (Excellence University, 32’'000 students, 126 programs, 
Supercomputer (ZIH), large library (SLUB): 9M books) 


¢ HTW Dresden, Economic FH 
¢ Conservatory, School of Arts, School of church music 


¢ High-tech companies, including Global Foundries, Bosch, Siemens, 
infineon, and SAP 
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engineering 


Topics 


life science _ : _. energy economics 


forward problem inverse problem 


numerical simulation Com putational machine learning & 


Modeling and Simulation data analysis 


probe and analyse simulated 
processes and models 


detect patterns, correlations, 
interrelationsships 


visual computing , " mathematics 


logical modeling 
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613 applications (source: TUD Registration Office) 
137 students admitted (source: cms-admin) 


67 students registered as of now: 22 female (33%), 45 male, 20 countries from 
Bangladesh to USA (source: Study Office bING) 


10 CLS 
7 CMA 
17 VC 
4 CMEE 
AIPEE 
8 LM 
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Program Structure 


Semester 
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Masters Thesis 


| 


compulsory elective 


Research Project 
(CMS-PRO) 


Seminar 
(CMS-SEM) 


> 


a 


Soft 
Skills 


(CMS-SKL) 


ne es 
20 25 30 LP 
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Fast Track 
ie) 


PhD 
Program 
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Computational Modeling and Simulation 


TU Dresden and the Faculties involved 
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Campus Navigator 
Detailed maps of the campus 
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FRIEDRICHSTADT 


campus Navigator 
‘Detailed maps of the campus 
with information on buildings 
hhttps://navigater.tu-dresden. 


VAN 


“ny, 


PIESCHEN 


NEUSTADT 
et 


a 


UNIVERSITY 
HOSPITAL 
CARL GUSTAV 
CARUS 


‘eee tate 


“ey 


“ay 


ALTSTADT 
stare 


Fraunhofer 
Institute WU 


re BOTANICAL 


o 


Fe 


BLASEWITZ 


UD Information 
reen seminar room 


e Canteen a Book exchange 
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Ludwig-Ermold-Str. 3 
Falkenbrunnen 
Fritz-Foerster-Bau 
Walter-Frenzel-Bau 
(Testing hall) 

Vehicle Testing Centre 
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Alte Mensa, Ballroom 
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Merkel-Bau 
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Mohr-Bau (Testing hall) 
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Miller-Bau 
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Campus Navigator 

Detailed maps with information on 
buildings, room occupancy schedules, 
secondary campuses and much more 


https://navigator.tu-dresden.de 


Carus Navigator 
Detailed maps with 
information on buildings 
of the University Hospital 


ukd-navigator.de 
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Campus Johannstadt with University Hospital 


A18 = Arnoldstr. 18, ZIK B CUBE F29 —_- Fetscherforum, Fetscherstr. 29 0-130 
BCU New building ZIK B CUBE LIZ —_Leichtbau-Innovationszentrum —_ Buildings of the University 
BIZ Biotechnology Center TUD MAR Building for research Hospital are detailed in the 
- BIOTEC and teaching, Direrstr. 30; digital Carus Navigator. 
CRT Center of Regenerative Marschnerstr. 30, 32 
Therapies Dresden - CRTD PEZ Process Development Center 
DUR Building for research WIK = Wind tunnel 


and teaching, Direrstr. 24 and 
Marschnerstr. 39 


TU Dresden in the Rankings 


2017/18: rank 6 
¢ QS, THE rank: <200 (CS < 100) 
¢ DFG ranking: 6 (CS: 1) 


2012: rank 13 


2007: rank 18 


2004: rank 20 


2001: rank 24 


1995: rank 35 
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Excellence University since 2012 
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Center for Regenerative 
Therapies Dresden 


IGS-BB 
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CeTl Dresden ® 


Aachen ® ® Bonn 


Centre for Tactile Internet 
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Local Research Centers in CMS 


Deutsches Zentrum 
= |) — ga DLR fiir Luft- und Raumfahrt 
mr & 7 | la German Aerospace Center 


Zentrum furNnformationsdiens 


center for und Hochleistungsrechnen 
systems biology 


— ScaDSall 


CASUS DRESDEN LEIPZIG 


CENTER FOR ADVANCED 
SYSTEMS UNDERSTANDING 


PHYSICS 
OF LIFE 


5G LAB 
GERMANY 


CENTER FOR 


ADVANCING 
ELECTRONICS 
DRESDEN 


CeTl 


Centre for Tactile Internet 
with Human-in-the-Loop 


Dresden Center 
Computational Materials 
Science 


DCMS 
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Faculty of Computer Science 
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Institutes and Chairs 


¢ Institute of Applied Computer Science 

¢ Institute of Artificial Intelligence 

¢ Institute of Software and Multimedia Technology 
¢ Institute of Systems Architecture 

¢ Institute of Computer Engineering 

¢ Institute of Theoretical Computer Science 


Leading House 


¢ Center for Systems Biology Examination Office 


Track “Visual Computing” 
Track “Computational Life Science” 
Track “Logical Modeling” 
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Institutes and Chairs 


¢ Institute of Algebra 

¢ Institute of Analysis 

¢ Institute of Geometry 

¢ Institute of Mathematical Stochastics 

¢ Institute of Numerical Mathematics 
¢ Institute of Scientific Computing 


¢ Center for Dynamics Curricular Planning Office 


Track “Computational 
Mathematics” 
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Institutes and Chairs 


¢ Biotechnology Center BIOTEC 
¢ Center for Regenerative Therapies CRTD 
¢ Center for Molecular Bioengineering B-CUBE 


Lectures in 
“Computational Life Science” 
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Faculty of Mechanical Engineering 
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Institutes- |nstitute of Aerospace Engineering 
¢ Institute of Fluid Mechanics 
¢ Institute of Lightweight Engineering and Polymer Technology 
¢ Institute of Machine Elements and Machine Design 
¢ Institute of Manufacturing Science and Engineering 
¢ Institute of Material Handling and Industrial Engineering 
¢ Institute of Materials Science 
¢ Institute of Mechatronic Engineering 
- Institute of Natural Materials Technology | Engineering” 
¢ Institute of Power Engineering 
¢ Institute of Process Engineering and Environmental Technology 
¢ Institute of Solid Mechanics 
¢ Institute of Textile Machinery and High-Performance Material 
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Chairs 


¢ Auditing and Taxation ¢ Logistics 
¢ Business Education and ¢ Marketing 
Management Training ¢ Organization 
- Energy Economics ¢ Strategic Management 
* Entrepreneurship and Innovation - Knowledge and Technology Transfer 


Environmental Management 
¢ Finance and Financial Services 
¢ Management Accounting and 


Control Track “Computational Modeling 
* Industrial Management in Energy Economics” 
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Institutes and Chairs °_!Nstitute of Anatomy 
¢ Institute of History of Medicine 


¢ Institute of Immunology 
¢ Institute of Clinical Genetics 
¢ Institute of Clinical Pharmacology 
¢ Institute of Medical Informatics and Biometry 
¢ Institute of Medical Microbiology and Hygiene 
¢ Institute of Pharmacology and Toxicology 
¢ Institute of Physiology 
¢ Institute of Physiological Chemistry 
Lectures in - Institute of Pathology 
¢ Institute of Virology 
¢ Institute of Occupational and Social Medicine 


“Computational Life 
Science” 
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Institutes and Chairs 


Institute of General Psychology, Biopsychology, and Methods of 
Psychology 


Institute of Clinical Psychology and Psychotherapy 
Institute of Labor, Organizational, and Social Psychology 
Institute of Developmental Psychology and Pedagogics 


Chair of Transportation Psychology 


Lectures in 
“Computational Life Science” 
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Presentation of Study Tracks 
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Computational Modeling and Simulation 


At a glance 
Computational Life Sciences 


Prof. lvo Sbalzarini - CMS-CLS Coordinator 


Computational Life Sciences 


Modeling and simulation defines the future of medicine and biology 


...and many other, like: Computational Psychology, Augmented Reality for Medicine, Virtual Surgery, Drug 


Discovery, .... 
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Track Computational Life Sciences 


Fast Track 
to 


4 Masters Thesis 


PhD 
Program 


pee ier eras me Research Project 
3 She hea ere (CMS-PRO) 
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Seminar 
(CMS- 
SEM) 


compulsory elective Tne ra f Please note the recommendations and 
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modules -xpoves Skills 
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Semester 
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Track Mentors 


+colleagues from: 


Psychology 
Medicine 
Biology 
MPI-CBG 
CSBD 
Prof. Ingo Roeder Prof. lvo Sbalzarini Prof. Michael Schroeder Prof. Maria Pisabarro 
Medical Biometry Scientific Computing for Bioinformatics Computational Biology 
and Statistics Systems Biology 
Faculty of Medicine Computer Science BIOTEC / CMCB BIOTEC / CMCB 
Center for Systems Computer Science 
Biology Dresden 
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Example Study Paths 


Example study paths for track 
“Computational Life Science” 


CMS 
Track 


Contents of COR 
modules 

that should be 
priorly 

known or selected 


Modul CMS-CLS-ELG 


Modul CMS-CLS-ELV Modul CMS-SEM 


Modul CMS-CLS-TEA 


Biomedical image analysis 


Empfehlung/4 SWS im Sommer (2.FS) + 4 SWS im |8 SWS im Winter (3. FS) 


CMS-COR-MLD 
CMS-COR-NUM 
CMS-COR-SAP 


Computer simulation of biological 
systems 


CMS-COR-HPC 
CMS-COR-NUM 
CMS-COR-SSE 


VIN 


Computer Vision 1 
Scientific Visualization 


Seminar Computational Life Science 
Seminar Visual Computing 


Machine Learning 2 
User Interface Engineering 


Ideally in cooperation with 
students from the visual computing 
track 


Wissenschaftliches Arbeiten = 
Advanced Concepts of object-oriented 
Computer Languages or Finite 


Computational Fluid Dynamics 
Computationl Cell Biology or Biological 
Hydrodynamics 


Seminar Computational Life Science 
Seminar Computational Mathematics 


Ideally in cooperation with 
students from the computational 
mathematics track 


Bioinformatics 


Computational Psychology 


CMS-COR-MLD 
CMS-COR-DBM 
CMS-COR-SAP 


CMS-COR-HPC 
CMS-COR-NUM 
CMS-COR-SSE 


Computergraphik | 
Genome Engineering 
Seminar Mathematical Biology 


Cognitive Neuroscience Methods 
Scientific Visualization 
Seminar Mathematical Biology 


Machine Learning 2 


. : ' Seminar Computational Life Science 
Hochleistungsrechner und ihre Programmierung 


Seminar Computational Mathematics 


Cognitive Neuroscience 
Lifespan Developmental Neuroscience 
Machine Learning 2 


Seminar Computational Life Science 
Seminar Computational Mathematics 


Ideally in cooperation with 
students from the computational 
mathematics track 


Ideally in cooperation with 
students from the computational 
mathematics track 


Personalized Medicine 


CMS-COR-DBM 
CMS-COR-SAP 
CMS-COR-MLD 


Scientific Visualization 
Principles of Biophysics 


Seminar Computational Life Science 
Seminar Visual Computing 


Machine Learning 2 
Computational Cell Biology 


Ideally in cooperation with 
students from the visual computing 
track 


Interactive 3D Systems for Life 
Sciences 


Molecular Modeling / Drug Design 


CLS 


CMS-COR-VIZ 
CMS-COR-MLD 
CMS-COR-SSE 
CMS-COR-HPC 
CMS-COR-NUM 
CMS-COR-SAP 


User Interface Engineering 
Scientific Visualizaton 


Principles of Biophysics 
Particle Methods 


(Sprache??) 


: : : : : Seminar Computational Life Science 
Interactive Multimedia Information Retrieval 


Seminar Visual Computing 


Concepts of Molecular Modeling 


d ees Seminar Computational Life Science 
Data Visualization 


Seminar Computational Engineering 


Ideally in cooperation with 
students from the visual computing 
track 


Ideally in cooperation with 
students from the visual computing 
track 
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Computational Modeling and Simulation 


At a glance 
Computational Mathematics 


Prof. Axel Voigt- CMS-CMA Coordinator 


Computational Mathematics 


Modeling and simulation next to experiments and theory 


Seo nein ey Simulations in Materials Simulations in Biology Computational 
Performance ,; .; 
Science and Biophysics Architecture and Design 
Computing 
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Track Computational Mathematics 


4 Masters Thesis 
Research Project 
3 (CMS-PRO) 
compulsory elective Soft 
] modules | Skills 
(CMS-COR-*) (CMS-SKL) 


Fast Track 
to 


PhD 
Program 


1)DIGS-BB 


IMPRS for Many Particle Systems 
in Structured Environments 


Semester 
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DRESDEN 


Track Computational Mathematics 


Semester 1 


Numerik of Partial Differential Equations, Prof. Matthies 


Electives Basics 
Part 1 


Advanced Concepts of Object-Oriented Computer Languages, Prof. Walter 


Vv Computational Fluid Dynamics, Prof. Frohlich 


choice from catalog 


Introduction to Mathematical Biology, Prof. Deutsch 


Biophysical Methods, Prof. Schlierf 
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Track Mentors 


Prof. Dr. Axel Voigt 


Chair of Scientific Computing and 
Applied Mathematics 


Faculty of Mathematics 
Center for Systems Biology Dresden 


Prof. Dr. Oliver Sander 


Chair of Numerics for Partial Differential 
Equations 


Faculty of Mathematics 
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Computational Modeling and Simulation 


At a glance 
Visual Computing 


Prof. Stefan Gumhold - CMS-VC Coordinator 


Visual Computing 


Modeling and simulation enables Visual Computing applications that change the world 


Ss what the climber 
would have seen 


Augmented Reality 
display 


Linking Displays 
with visual guides 


© NVIDIA, 2018 © CGV, 2018 


virtual mountain environment , 


© Marvel Studios, 2018 


Immersive Visual 


SFX in Movies VR-based Training Autonomous Driving Analytics 


... future systems need to combine techniques from computer vision, computer graphics, interaction design, 
and machine learning 
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Track Visual Computing 


Master Thesis (30LP) 


4 


VC-EL2 (15LP) 
Visual Computing 
Applications 


Research Project (15LP) 


Seminar 
VC-SEM 
(SLP) 


VC-EL1 (15LP) 
Advanced Visual 
Computing 


Team Project 
(cross track) 
VC-TEAM (10LP) 


VC-ELG (10LP) 


Compulsory Elective 


| Modules Visual Computing SKILLS 
(CMS-COR-*) Basics (SLP) 
Semester 5 10 15 20 25 
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30 


LP 


Fast Track 
to PhD 


Sample Study Paths 


¢ Image Synthesis & 
Understanding 


¢ 3D Scene Understanding 
& Interaction 


e Interactive Visualization 
¢ Visual Analysis 


¢ Interactive Steering & 
Exploration 


« Augmented Reality 
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Track Mentors & Contributors 


Prof. Dr. Stefan 
Gumhold 


Chair for Computer 
Graphics and 
Visualization 


Faculty of 
Computer Science 


TECHNISCHE 
uy UNIVERSITAT 
DRESDEN 


Prof. Dr. Raimund 
Dachselt 


Chair of Multimedia 
Technology and 

Head of Interactive 
Media Lab Dresden 


Faculty of 
Computer Science 


Prof. Dr. Bjorn 
Andres 


Chair for Machine 
Learning for 
Computer Vision 


Faculty of 
Computer Science 


Jun.-Prof. Dr. 
Matthew McGinity 


Junior Professorship 
in Immersive Media 
Head of Immersive 
Experience Lab 


Faculty of 
Computer Science 
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Prof. Dr. Stefanie 
Speidel 


Department for 
Translational 
Surgical Oncology 


NCT Dresden & 
Faculty of Medicine 
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+more 
colleagues 
from: 


cs 

Math 
Medicine 
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MPI-CBG 
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Track Visual Computing 


Semester 1 


basic edu: 3 out of 9 (CMS-COR-*) 
Data Visualization Knowledge Models VC 
ML & Data Mining DB Management Gi 


sae 5 LN Soft Skills 
ParalProg&HPC Al Foundations CFD, CRSurg (CMS-SLK) 
Numerical Methods Stocha&Proba Wetealaite 

Stats&ExpDesign 


Semester 2 


Advanced VC-ELV1 | Team Project Seminar 
CG 2 MIL1, C 2, Adv Ul, ), VR (cross track) (cross track) 


Research 
Project 
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Example Study Paths 


Example study paths for track Contents of COR 

“Visual Computing” 

that should be 

priorly 

known or selected 

CMS-COR-VIZ User Interface Engineering 
CMS-COR-HPC [Computational Fluid Dynamics or 
CMS-COR-SED Computer- and Robot-assisted Surgery] 
CMS-COR-MLD Computer Graphics 1 
CMS-COR-NUM Computer Vision 1 

CMS-COR-SAP 

CMS-COR-MLD User Interface Engineering 
CMS-COR-NUM Computer Vision 1 

CMS-COR-SAP 


Interactive Steering and Exploration CMS-COR-HPC User Interface Engineering 


Interactive Visualization 


Image Synthesis and Understanding 


i 3D Scene Understanding and Interaction 


CMS-COR-VIZ Computer Graphics 1 
CMS-COR-SSE User Interface Engineering 


CMS-COR-NUM Computational Fluid Dynamics 
CMS-COR-VIZ 
Augmented Reality 


CMS-COR-VIZ User Interface Engineering 
CMS-COR-MLD Computer Graphics 1 
CMS-COR-HPC 
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CMS-VC-EL1/2 


Scientific Visualization Foundations of VR 
Interaktive Informationsvisualisierung 

Interactive Multimedia Information Retrieval 
Computer Graphics 2 Foundations of VR 
Computer Vision 2 

Machine Learning 2 

Computer Vision 2 Foundations of VR 
Machine Learning 2 

Advanced User Interfaces 

Advanced User Interfaces Foundations of VR 
Scientific Visualization 

Particle Methods 

Interaktive Informationsvisualisierung 


Advanced User Interfaces 
Scientific Visualization 
Computer Vision 1 
Computer Graphics 2 
Advanced User Interfaces Foundations of VR 
Scientific Visualization 

Interaktive Informationsvisualisierung 


Foundations of VR 
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Computational Modeling and Simulation 


At a glance 
Computational Modeling in Energy Economics 


Prof. Dominik Most - CMS-EE Coordinator 


DRESDEN 


pt a 


What makes us special? 


Systemic aspects of energy supply 


Applied energy economics and techno-economic analysis of energy systems 


1. Development of models and other methodic approaches to 


> 
Support decision-making in the energy sector iS 
= Yn 
Application on various levels = a 4 
bo & 
Or wn 
= 83 
eo 
: neers ees ; Qo os SP 
2. Power plant dispatch & 3. Transmission & distribution 4. National / inter-national =a Re 
evaluation / integration networks, congestion mgmt. energy systems and markets / rr) rn wo 2 
of RES & nodal pricing market coupling el 
we) 


National / international research projects 
SeEiS 
MODEX 


LKDEU 
Erdgas-Bridge 
MODEZEEN 
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Computational Modeling in Energy Economics 


Mean wind 


Data Science and 
fundamental 
modelling in energy 
management 


; Software 
Market Analyst in implementation 
Energy Economics for power utilities 


Data Science in 
Energy Economics 


concept 
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Track Computational Modeling in Energy Economics 


Masters Thesis (30 LP) 


1S [eh nputa Research Project 
3 nergy Ecor y CMS-PRO 
| OLP odellin: (15 LP) 
.eSOU MICS and . a ; -Iterature ompute Seminar 
2 | veer | : studies | CMS-SEM 
7 od (5 LP) 
Compulsory Elective Modules | ric Power exit Soft Skills 
1 CMS-COR-* oe ae aoe CMS-SKL 
(15 LP) ea , (5 LP) 
Semester 1C | 
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DRESDEN Dresden, 23.10.2020. cornice pt Ww 


First Semester 


LP 


Compulsory Elective Modules Electric Power [| Computa- Soft Skills 


CMS-COR-* Markets tional CMS-SKL 


CMS-EE-EPM : 
1 (15 LP) 5 LP) Modelling (SEF) 


in Energy 
Economics 
Basics 

Semester CMS-EE-EL1 
(5 LP) 


Machine Learning and Parallel Programming and oe oe 
High-Performance 


Data Mining Comiputiie 


z Choose from the 
ochastics and Basic Numerical Methods 
Probability catalogue* 


Statistical Principles and 


Data Visualization 


Experimental Design 


Data Science Market Analyst a , , , 
only one single modul is provides by ee? 
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Following Semsters 


LP 
Resource Economics and Computa- Literature Computa- Seminar 
Environmental Policy tional eee CEEE tional CMS-SEM 
CMS-EE-REEP (10 LP) Modelling 6 LP) : Modelling (5 LP) 
2 in Energy in Energy 
Economics Economics 
Advanced Basics 
Semester CMS-EE-EL2 CMS-EE-EL1 
(5:EP) (5:LP) 
¢ The lecture organized by the Choose from the Choose from the 
chair is offered in both catalogue* catalogue* 
catalogs, but can only be 
attended once 
¢« Remaining modul does not ; 
contain further directly 
energy economic related @ 
ectures 
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Track Mentor 


Do you have any questions? 


dominik.moest@tu-dresden.de 
constantin.dierstein@tu-dresden.de 


Or just visit us on 


www.ee2.biz 


Or in person 


Prof. Dr. Dominik Most 


Chair of Energy Econmics at SCH A405 


Faculty of Business and Economics 
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Computational Modeling and Simulation 


At a glance 
Computational Engineering 


Prof. Michael Beitelschmidt - CMS-CE Coordinator 


Computational Engineering 


Modeling and simulation is state-of-the-art in modern engineering 


anttienieerterrte 


Finite Element Method 
(FEM), 
Electromagnetical 


Computational Fluid Multi-Body Dynamics Finite Element Method 
Dynamics (CFD) (MBD) (FEM), Structural 


...and many other disciplines 
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Track Computational Engineering 


Fast Track 
to 


4 Master's Thesis 


PhD 
Program 


Research Project 


3 (elective Modules) (CMS-PRO) 


Seminar 
(CMS-SEM) 


compulsory elective ack CE Soft 
modules Mandatory Skills 
(CMS-COR-*) nodules. (CMS-SKL) 


Semester 
© lvo Sbalzarini 


han 
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Track Computational Engineering 


Semester | Please note the recommendations and 
comments in the example study paths! 
compulsory elective modules 


Choose 3 from 6 (or more?) 
(CMS-COR-*) 


Machine Learning and Parallel Programming and 
Data Mining High-Performance Comp. 


Soft Skills 


(CMS-SLK) 


Basic Numerical Methods Stochastics and Probability 


Bote icualzation Statistical Principles and 


Experimental Design 
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Track Computational Engineering 


Semester 2&3 


Advanced Topics Multifield Multibody Seabee STR tol) 
Engineering Engineering 
in FE Analysis Problems Dynamics 

Basics Advanced 
Seminar Research J 
Project Choice from catalog 


see example study paths 
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Track Coordinator 


Prof. Dr. Michael Beitelschmidt 


Chair for Dynamics and Mechanism Design 
Faculty of Mechanical Engineering 


Invitation: 

All Computational Engineering students are invited: 
Monday, October, 11th at 15:30 

Room ZEU 247 

¢ More details about curriculum 


¢ Electives catalogue 
¢ Mentoring, introduction of mentors 
* Q&A 
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Mentoring System 


Mentors 


aay 


dvim dy 


Prof. Dr.-Ing. Prof. Dr.-Ing. Prof. Dr.-Ing. Prof. Dr.-Ing. 
Jochen Frohlich Markus Kastner Thomas Wallmersperger Michael Beitelschmidt 
Chair of Fluid Mechanics Chair of Computational Chair of Mechanics of Chair of Dynamics 

and Experimental Multifunctional Structures and Mechanism Design 


Solid Mechanics 
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Computational Modeling and Simulation 


At a glance 
Logical Modeling 


Prof. Markus Krotzsch - CMS-LM Coordinator 


Logical Modeling 


Logical Modeling is a cornerstone of artificially intelligent systems 


Intelligent Agents Formal Analysis Knowledge Graphs Problem Solving 


...and many others, such as data analysis, logic programming, Semantic Web, dependable systems, planning 
and optimisation, ... 
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Track Logical Modeling: Option 1 with Team Project 


Masters Thesis 


Research Project 
(CMS-PRO) 


Compulsory elective 


modules 
(CMS-COR-*) 
Semester 
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Fast Track 
to 
PhD 
Program 


Soft 


Skills 
(CMS-SKL) 
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Track Logical Modeling: Option 2 with Advanced Courses 


Masters Thesis Fast Track 
to 
PhD 
Program 


Research Project 
(CMS-PRO) 


Compulsory elective oundations c Gott 
modules BICa ee Skills 
(CMS-COR-*) CMS-LM-BAS) (CMS-SKL) 
Semester 
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Track Logical Modeling 


semester | Please note the recommendations and 
comments in the example study paths! 
Compulsory elective modules 


Choose 3 out of 6 
(CMS-COR-*) 


Foundations of Artificial 
Intelligence 


Knowledge Models 


Machine Learning and 


Data Mining Stochastics and Probability 


Soft Skills 


(CMS-SLk) 


Data Visualization Database Management 


TECHNISCHE Welcome Introduction M.Sc. Computational Modeling and Simulation " - 
UNIVERSITAT Prof. Dr. sc. techn. Ivo F. Sbalzarini Slide 77 DRESDEN ) 
DRESDEN Dresden, 23.10.2020. 2 cr pt eA 


Track Logical Modeling 


Semesters 2 & 3 


Artificial Intelligence Models of Computation 


Seminar Research Team project Advanced 
(cross track) Project (cross track) Logical Modeling 
Choose one 
UNIVERSITAT ee Slide 78 ee 
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Track Mentors and Closely Affiliated Professors 


Christel Baier 


Verification and Bjorn Andres 


Franz Baader Formal Quantitative Machine Learning 


Automata Theory for Computer Vision 


Analysis 


Steffen Holldobler 
Markus Krotzsch 


Knowledge 
Representation Sebastian Rudolph Knowledge-Based 
And Reasoning Computational Logic Systems 
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Computational Modeling and Simulation 


The CMS Mentoring System 


In a Nutshell 


¢ Every student was assigned a mentor at the time of admission 


¢ Meet your mentor at least once at the start of the studies to discuss 
lecture selection, prerequisites, and study planning 


¢ Each mentor has a student SPOC to mediate contact and collect FAQs 
¢ Help when looking for research projects, thesis topics, etc. 

¢ Counseling in case of exam problems 

« Advice in next career steps 

¢ Point you to the right offices and contacts 


¢ If not already done, contact your mentor now and make an 
appointment 
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Computational Modeling and Simulation 


The Curricular Module System 


In a Nutshell 


There are modules and courses. They are not the same. 
Exams are for Modules 


Failed modules can be repeated twice (not failed courses and not 
passed modules!) 


Module Descriptions (web page) regulate modalities 

Modules contain one or several courses (course catalogue web page) 
Modules are between 5 and 15 ECTS credits depending on size 

See CMS Web page (under “courses”) for catalogues 

You need to first register for modules, then for courses within 


Modules define learning goals, but the selection of courses you need to 
reach them may vary: talk to your mentor 
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Further information: 


tu-dresden.de/inf/ma-cms 
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Study Regulations 
e Study Regulations (2020): Aen / Ade 


e Study Regulations (2018): Aen / Ade t 1) 


de 

e Study Schedule 

e 2020: Aen, Ade 

e 2019: Aen, Ade 

e 2018: Aen,>en 
¢ Module Descriptions 
2020 versions ¢ 2020: Ben,Bde 
e 2019: Aen, Ade 


e 2018: Aen 


Examination Regulations 
e Examination Regulations (2020): Aen / ¥de 


e Examination Regulations (2018): Aen / Ade 
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Study Schedule: which modules to take when? 


Module No. 


First semester 


Module Name L/P/S/T/PW/I/LC 


Compulsory Modules of Basic Education 


Second semester 
L/P/S/T/PW/I/LC 


Third semester (M) 
L/P/S/T/PW/I/LC 


Fourth semester 
Cr 


Soft Skills 2/0/0/0/0/0/2 2GW 


Research Project 


0/0/0/0/12/0/0 
2GW 


Literature Studies in Computational 


Modeling 


0/0/4/0/0/0/0 GW* 


Elective Compulsory Modules of the Basic Education (3 of 
10, for the track "Computational Life Science" 3 of 9) 


Machine Learning and Data Mining 2/2/0/0/0/0/0 GW 


ed. 
5 
15 
5 

5 


Parallel Programming and High-Performance | 2/2/0/0/0/0/0 GW 
Computing 


Basic Numerical Methods 2/2/0/0/0/0/0 GW 


Stochastics and Probability 2/1/0/1/0/0/0 GW 


Data Visualization 2/2/0/0/0/0/0 GW 


Statistical Principles and Experimental] 2/2/0/0/0/0/0 GW 
Design 
(not selectable for the Track CLS) 
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Study Schedule: which modules to take when? 


Track Example 


. Third semester Fourth 
First semester Second semester 
Module No Module Name (M)) semester 


L/P/S/T/PW/I/LC L/P/S/T/PW/I/LC_ | L/P/S/T/PW/I/LC 


Choice of a track from six options 


Computational Life Science 
Introduction to Biochemistry 2/0/0/0/0/2/0 GW 


Statistical Principles and Experimental Design ee 

Computational Life Science Basic 4 HPW* GW* 4 HPW* GW* 
Applied Bioinformatics | 2f2/0/0/0/0/0 GW | 

EMS-CIS-MOS Modeling and Simulationin Biology ‘|__| 2/2/0/0/0/0/0 Gw | 

EMS-COR-TEA Computational ife Science Teamproject | ___—_—_—_o/0/0/0/8/0/02GW 
CMS-CLS-ELV__—[ComputationalLifeScience Advanced | 
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Module Description: how many hours required in the module? What 
does the exam look like? When is it offered? How is the grade averaged? 


Module Number Module Name Responsible Lecturer 


CMS-PRO Research Project Prof. Dr. lvo Sbalzarini 
ivo.sbalzarini@tu-dresden.de 


Qualification Objectives [The students master the practical application and transfer of acquired 
knowledge in an independent scientific project. They are able to identify a 


problem and divide it into steps that can be worked on independently. 

hey can communicate autonomously about the project and find help 
when necessary. They are proficient in the scientific methods of computer 
modelling, in particular the design, implementation and validation of 
models and simulations. They are able to translate these simulations into 
a complex application problem. 


he module includes a computer-aided modelling or simulation project on 
a topic of the student's choice in Computational Life Science, 
Computational Mathematics, Visual Computing, Computational Modelling 
in Energy Economics and Computational Engineering. 
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Course Catalogue: which courses to choose from in a module? 


CMS-CLS-ELG Computational Life Science Basics Modulverantwortlicher Dozent: Prof. Dr. Ivo F. Sbalzarini M1107-CMS21 
Katalogmodul (Soll: 8 SWS) 
Eine Lehrveranstaltung des Katalogs CMS-CLS-ELG kann nicht gewahlit werden, wenn diese bereits in einem anderen Pflichtmodul mit wahlpflichtigem Inhalt bzw. in einem Wahlpflichtmodul der Grundlagenausbildung im 
Masterstudiengang Computational Modeling and Simulation gewahlt wurde. 


Please note that any course of the catalogue CMS-CLS-ELG cannot be selected if it has been already selected for another CMS-module. 


Die Modulnote ergibt sich aus dem nach Semesterwochenstunden (SWS) gewichteten Durchschnitt der Noten der Prifungsleistungen. The module grade is the average of the grades of the individual examinations, weighted by 
course effort (SWS, semester-week-hours). 


1 Biophysical Chemistry CMCB Elisabeth Fischer-Friedrich 2V englisch Winter Fischer-Friedrich Klausurarbeit 90 min 2 K1112-5NB11aV 
2 |Biophysical Methods CMCB Michael Schlierf 2V/2S englisch — |Winter Schlierf Referat ? 4 K1112-5NB23 

3 Dynamics of Protein Networks = CMCB Simon Alberti 2V englisch © Sommer Simon Alberti Referat 30 min 2 K1112-5MB22V 
4 |Genome Engineering CMCB aoe aval 2Vv englisch |Sommer Stewart Referat 30 min 2 K1112-5NBE2bV 

Michael Hiller 

5 Introduction to Proteomics CMCB Simon Alberti 3V englisch Winter Simon Alberti Klausurarbeit/mundl. Prifung <= 15 Teilnehmer 3 K1112-5MB23V 
6 Principles of Biophysics CMCB Michael Schlierf 2Vv/2U englisch — |Winter Schlierf Klausurarbeit 90 min 4 K1112-5MB15b 
7 Theoretical Biophysics CMCB is Sommer Grill mindl. PL 20 min 3) K1112-5NB24 


Sommer nel abe Pacneelt Klausurarbeit 90 min 4 K1104-MA0001 


8 |Ad d User Interf. 
vanced User Interfaces Anke Lehmann 


9 Basic Numerical Methods Winter Sbalzarini Klausurarbeit 90 min/mUndl. PL 30 min < 10 Tn 4 K1107-MA0017 


10 |Computer Vision 1 INF [Bjorn Andres Winter Bjorn Andres miundl. PL 30 min 4 K1107-MA0009 

11 Computer Vision 2 INF Bjorn Andres 2v/2U englisch = Sommer Bjorn Andres mindl. PL 30 min 4 K1107-MA0016 
: % deutsch/e| ; ae ' 

12 |Computergraphik 1 INF Stefan Gumhold 2v/2U nglisch Winter Gumhold Klausurarbeit 90 min/mindl. PL 20 min <=15 Tn 4 K1104-MA0025 


Gumhold 


Wolfgang Lehner 
Dirk Habich 


Klausurarbeit 90 min/mundl. PL 20 min <=15 Tn K1104-MA0005 


Stefan Gumhold ' englisch © Sommer 


13 Computergraphik 2 
Transactional Information 
14 Systems 


Wolfgang Lehner 


englisch Winter Klausurarbeit 90 min/mundl. PL 30 min < 10 Tn 4 K1106-MA0020 


deutsch/e 


15 Data Visualization Aeliceh Winter DachseltGumhold Klausurarbeit 90 min/mUndl. PL 30 min < 10 Tn 4 K1104-CMS03 


Uwe A&mann 


Design Patterns and r i , : Fe ; 
englisch Winter Klausurarbeit 90 min/mundl. PL 15 min < 20 Tn 4 K1104-MA0020 


Frameworks Sebastian Gotz Sebastian Gétz a 

Digitization and Data Analytics: Wolfgang Nagel DRESDEN 4 > f 
17 Architectures, Methods and INF englisch © Sommer Wolfgang Nagel Klausurarbeit 90 min 4 K1102-ZIHO3 NEU ab 1.4.2021] concept iS a 

Consequences Sunna Torge . 
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Computational Modeling and Simulation 


Fast Track to PhD 


In a Nutshell 


¢ If you decide by the 3'¢ semester to continue graduate studies into 
a PhD: 


¢ Join your PhD group at the start of the 4 semester as a (paid) PhD 
student 


¢ Undergo selection process of PhD program before 4" semester 
« Master thesis is an integral part of PhD studies 

¢ Start working on PhD project immediately 

¢ Write Master Thesis after 22 weeks 

¢ Write PhD thesis typically after 3-4 years 

¢ Save half a year overall 
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A Selection of Available PhD Programs 


Oia 


dresden international phd program 


Meisterklasse 
Mathematik 


IMPRS for Many Particle Systems 
in Structured Environments 


Dresden Center 
Computational Materials 
Science 


DCMS 
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Computational Modeling and Simulation 


Language Course Offerings 


TUDIAS 


Language Course in CMS-SKL Module 


¢ CMS-SKL has a mandatory course (2 HPW) in Good Scientific Practice 
and Philosophy of Science 


¢ In addition, you have to choose at least 2 HPW language course from 
the TUDIAS Language Center of TU Dresden 
¢ Language courses must be in: 
¢ German (any level) 
¢ English (level C1 or higher) 
¢ Other languages/levels are only allowed if you can document both 


German and English knowledge on level C1 or higher (see Module 
description). 
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http://sprachausbildung.tu-dresden.de 


Focus on study- 
related topics 
Organised by TUDIAS 
16 languages on behalf of TUD 
charge 


Sprachausbildung TU Dresden 


As part of 


Lesson budget: 


own course of 


studies 4 SWS (Master, exchange students) 


Additional qualification 
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- Ancient Greek - ltalian - Swedish 

- Arabic - Patin: - Spanisch 
ee =| Dzien evi, 

Finnish - Portuguese 

- French - Chinese and Japanese 


- Russian - German as a Foreign. Language 
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Course types / Levels 


P-Courses Specific Language Courses 
(Academic Writing, Negotiations, Oral Communication, 
Project Development and Administration etc.) 


EBW3 /EBW-F3 | Written Communication/ Job Application Training 

C1 > EBWF 
EBW2 /EBW-F2 | Oral Communication / Giving Presentations 

B2+ > EBW 


EBW1 /EBW-F1_ | Scientific Listening and Reading Comprehension 
M-Courses M1+2 and M3+4 B1/B2 
Mittelstufe Intermediate Level 


E-Courses E1+2, E3+4, E5+6 A1— A2/B1.1 


Elementarstufe Elementary / Pre- 
Intermediate Level 


Students who already have some knowledge of German must take a levelling test (C-test). 
*CEFR: Common European Framework of Reference for Languages 
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Online Registration Information - LSKonline 


(Iskonline.tu-dresden.de) 


Login: You need your 
ZIH-Login and ZIH-Password 


Start of registration: 01 October 2021 
Official End of registration: 13 October 2021 


Start of lessons: 18 October 2021 


Explanations (in English) on how to register for the levelling test and how 
to register for a course in LSKonline as well as all main information on 
German language courses can be found under: 


sprachausbildung.tu-dresden.de -> Sprachen -> Deutsch als 


Fremdsprache 
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Contact information 


> Office TUDIAS Studienorganisation 
(Ines Hantke) 


Freiberger Str. 37 (WTC), room 135 
tudias.studienorganisation@mailbox.tu-dresden.de 
@ (0351) 40470230 


> German as a foreign language 
(Monika Ruszo) 


Seminargebaude 1 (Zellescher Weg 22), room 01 
monika.ruszo@tu-dresden.de 


@ (0351) 463 40598 
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Computational Modeling and Simulation 


The CMS Examination Office 


Kerstin Kruse 


mE hal ima * 


CMS exam office 


oe | 
im ih 


| 
in tif 


Ni 
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Your contact for questions regarding 
the registration and deregistration of 
modules, courses and exams, 
transcript of records. 


Jule Liers / Kerstin Kruse 
Room: APB-2001; 01069 Dresden 


+49 351 463 39240 
+49 351 463 38319 


cms-examoffice@mailbox.tu- 
dresden.de 


Currently no open office hour. Consultations 

preferrably via e-mail or phone. If a personal 
appointment is necessary, please contact us via e- 
mail or phone before. 


https://tu-dresden.de/ing/informatik/studium/examination-office/internationale-studiengaenge 
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CMS administrator - 

for all general questions 
please contact Ms. Sylvia 
Wunsch 


- first e-mail contact 


- Structure, modules and 
study schedule 


- Administration of the 
application process 


-viSa isSueS 


- Information on 
admissio 
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€u) UNIVERSITAT 
DRESDEN 


International Office 


- matriculation 
(enrollment) 


- tuitions fees 
- leave of absence 


Contact: 


auslandsamt@mailbox.tu- 
Dresden.de 


Welcome Introduction M.Sc. Computational Modeling and Simulation 
Prof. Dr. sc. techn. Ivo F. Sbalzarini 
Dresden, 23.10.2020 


Slide 101 


DRESDEN 
concept 


" - 


Study in groups 
Do not suffer alone, talk to people if you 
struggle 


Manage your load, choose your classes and 
examinations wisely (use your Mentor!) 


Give yourself some breaks from the 
university 
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Girish Bangalore lakshminarayana 
Referat Internationale Studierende 


Student Council TUD (StuRa) 


An Introduction to CMS students 
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Structure 


- What is StuRa 


- The Synergetic Universit 

eens DRESDEN 
- Referat Internationale Studierende 
- Services 


- contact 
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Overview of Geschaftsbereiche 


Interior Business areas University policy division 


¢ Finances ¢ Teaching and studying 
¢ data protection ¢ Culture 

« Finances and project funding ¢ Sports 

¢* mobility * Quality development 


* — structure 
* technology 


¢ Networking 
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Public relation division 


13 
2 


public relation 


Internet 


Social division 


1. 


2 
a 
4. 
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International Students 
Inclusion 

Social 

Student union 


Family-friendly studies 
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TU DRESDEN'S INTERNATIONALISATION STRATEGY - 
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Referat Internationale Studierende 


Integration of International students 


Promotion 
of 
intercultural 


Contact person Sates 


for all foreign 

students and 
building 
bridges 


Strengthen 
intercultural 
contacts 


Social care 
for Foreign 
students 
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Services - House of Youth 


> ISIC —a 


> Semester Ticket 
> Next Bike 
> Advisory_ From students to students 


> Equipment rental 


George-Bahr-Str .1e 
01069 Dresden 
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Contact 


Fritz. © 
)Foorster: 


https://www.stura.tu-dresden.de/ 


f. istud@stura.tu-dresden.de 


' 


anti 


genenreete 


seseunnceeee 


eeneeanere® 


Thank you 


Telegram 
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Ms. Wieder 


Point of Contact for Complaints 


An Introduction to CMS students 
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Please read 
them! 


You 
subscribed 
to them with 
your 
registration 
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CORE VALUES AND HELP 


Core Values and Guiding Principles 


In accordance with the >Mission Statement of TU Dresden, the master's program 
"Computational Modeling and Simulation" stands for and maintains the following values 


and guiding principles. 
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The M.Sc. program “Computational Modeling and Simulation” embodies an 
interdisciplinary, cooperative, and inclusive spirit, built on the foundation of 
diversity. Its members and students value and foster diversity of nationalities, social 
backgrounds, geographic origins, ethnicities, scientific disciplines, gender, sexual 
orientation, age, beliefs, values, lifestyles, physical ability, opinions, perspectives, and 
thoughts. We strongly believe that diversity is a prerequisite for creativity in research and 
teaching, and we recognize its importance. We vouch for a family-friendly atmosphere 
of fairness, equality, and mutual respect in a diverse group of people. 
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Contacts for Help and Reporting 


e Your CMS mentor 


A [ | st of co n ta cts fo r h e [ p ¢ Ombudsperson of the Faculty of Computer Science (in particular for incidents of 


harassment):  https://wwwtcs.inf.tu-dresden.de/~baier/ 


e 
a n d re po rt l ng ¢ Commissioner for students with disabilities or chronic illness: >https://tu- 


dresden.de/tu-dresden/organisation/gremien-und-beauftragte/beauftragte/bfsb 


e Equal Opportunity Officer and Women’s Representative: >https://tu-dresden.de/tu- 


H @ [ p Li n e D resd e@ n dresden/organisation/gremien-und-beauftragte/gleichstellungs-und- 


frauenbeauftragte 


e Confidential contact person for reporting and handling suspected scientific 
misconduct: >https://tu-dresden.de/tu-dresden/qualitaetsmanagement/gute- 
wissenschaftliche-praxis-an-der-tu-dresden/index?set_language=en#section-7 


e We-Care Contact Point for international students who feel harassed, threatened, or 
discriminated against in any way: >https://tu-dresden.de/tu- 
dresden/internationales/we-care?set_language=en 


e Office for Students with Children: & https://kinder.studentenwerk-dresden.de/ 


e Psycho-Social Counseling: & https://www.studentenwerk- 
dresden.de/english/soziales/psychosoziale-beratung.html 


e Staff Unit Diversity Management: >https://tu-dresden.de/tu- 
dresden/organisation/rektorat/prorektor-unientwicklung/stabsstelle-diversity- 
management/index?set_language=en 


e Legal and Insurance Advise for Students / Law Counseling: 
[+ https://www.studentenwerk-dresden.de/english/soziales/rechtsberatung.html 


e Social Counseling for Students: & https://www.studentenwerk- 
dresden.de/english/soziales/sozialberatung.html 


e Point of contact for complaints about harrassment, discrimination, and violence at TU 


Dresden 
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Emmanuel Diehl 
Fachschaftsrat Informatik 


Fachschaftsrat Informatik - your student 
representatives 


An introduction for CMS students 


Structure 


What is the iFSR 

—Who we are 

—What we do 

—Current/ exemplary work 
Services 

The FSR as a , gateway drug” 


We want you for the iFSR! 


Titel der a 
ame des Vortragenden 
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What Is the IFSR? 


What is that green thing? 


When is this presentation over? 


Is any of this even relevant for me? 


Can we get to the part on what the FSR does for me already? 
Who comes up with all these Questions? 


IFSR 


Fachschaftsrat 
Informatik 


TECHNISCHE 
€u) UNIVERSITAT 
DRESDEN 


The IFSR 
What do we do? 


19S 
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Services 
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¢ Basically an overfunded printing fe = = fe = = 
service Ove Informatik 
¢ Sends an annoying newsletter 


: Service fa id °o 
¢ Can be asked for advice Qe 


Gra Study 
All for your studies 


Student advisory service 


Mailing lists 
Printing service 


Renting equipment 


See Courses and Scripts 


Study abroad 
Programming courses 


Link collection 
Oral Exam Protocols 


Aptitude Check 


Degree calculator 
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Fachschaftsrat 
Informatik 


The FSR as a gateway drug 
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Rektor 


Rektorat ! 


= 
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erw. Senat 


wahlen 


wahlen 


ntsend 
Vertreter 


@ 


Studenten 


Studentische Mitbestimmung 


Studentenrat 


entsenden 
Vertreter 


Konferenz sachs. 
Studierendenschaften 


sachsenweit 
uniweit 


uniweit 


fakultatsweit 


Studien- 
kommission 
Profungs- 


ausschuss 
Berufungs- 
kommission 


TECHNISCHE 
UNIVERSITAT 
DRESDEN 


Titel der Prasentation 
Struktureinheit der TU Dresden / Name Vorname des Vortragenden 
Ort oder Anlass des Vortrags // 13.01.2018 


Folie 7 


DRESDEN (‘@: 


concept 4 


We want you for FSR! 
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IS YOUR DEGREE 
WORTH FIGHTING FOR? 


- IT WILL BE TOO LATE TO FIGHT 
FOR SSE... WHEN THE, .oc°MIS AT YOUR DOOR 


nacre so JOIN TODAY 


Mews Lusrreo, Lino: Ovetin, PEs, 
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Please read the “CORE VALUES” page on the CMS Website! 


GOOD LUCK & THANK YOU VERY MUCH 
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